Suicide gene-mediated ablation of tumor-initiating mouse pluripotent stem cells.
Pluripotent stem cells, including embryonic stem (ES) and induced pluripotent stem (iPS) cells, serve as unlimited resources for cell replacement therapy and tissue engineering because such cells are capable of extensive proliferation in vitro and can give rise to lineages that represent any of the three embryonic germ layers. However, in the context of the in vivo behavior of cell transplants, key challenges need to be addressed and essential strategies should be developed before stem cells can be used in clinical practice. In the present study, we modified mouse ES/iPS cells to contain a suicide gene, deltaTK or CodA, under the transcriptional control of the EF1α or Nanog promoter. The suicide gene was introduced via lentivirus transduction without interfering with their self-renewal and pluripotency characteristics. We found that EF1α promoter-controlled deltaTK/CodA expression efficiently eliminated pluripotent stem cells and their derivatives both in vitro and in vivo. When the suicide gene was under the control of the Nanog promoter, tumor-initiating undifferentiated pluripotent stem cells were selectively ablated in vitro after prodrug treatment. These results indicate that modification of pluripotent stem cells with a suicide gene prior to transplantation offers a safe manner by which wayward stem cells, and their progeny, can be controlled in vivo. Our approach will render the clinical application of human pluripotent stem cells increasingly possible.